Key indicators: single-crystal X-ray study; T = 298 K; mean (Al-O) = 0.004 Å; disorder in main residue; R factor = 0.034; wR factor = 0.085; data-to-parameter ratio = 11.7.
The title compound, heptasodium trialuminium tetrakis-(diarsenate), has been isolated as single crystals from a solid-state reaction. Its structure, which is isotypic with that of the Na 7 Fe 3 (X 2 O 7 ) 4 (X = As, P) family of compounds, consists of AlO 6 octahedra sharing their vertices with As 2 O 7 groups, forming a three-dimensional [Al 3 (As 2 O 7 ) 4 ] 1 framework incorporating channels occupied by the sodium ions. One of the aluminium ions lies on a crystallographic twofold axis. The sodium ions are situated over ten positions (one with site symmetry 2), all but one of which are partially occupied.
Related literature
For isotopic compounds, see: Masquelier & d'Yvoire (1991) ; Masquelier et al. (1990 Masquelier et al. ( , 1994 ; Quarez et al.(2009 Quarez et al.( , 2010 . For bond lengths and angles in related structures, see: Driss & Jouini (1994) ; Masquelier et al. (1995) . For structural relationships, see: Lii et al. (1989) ; Hwu & Willis (1991) ; Boughzala et al. (1993) ; Boughzala & Jouini (1995) ; Lin & Lii (1996) ; Fukuoka et al. (2003) ; Ouerfelli et al. (2007) . For bond-valence parameters, see: Brown & Altermatt (1985) .
Experimental
Crystal data Na 7 Al 3 (As 2 O 7 ) 4 M r = 1289.23 Monoclinic, C2=c a = 9.800 (1) Å b = 8.468 (1) Å c = 28.637 (2) Å = 94.14 (1) V = 2370.3 (4) Å 3 Z = 4 Mo K radiation = 11.50 mm À1 T = 298 K 0.25 Â 0.20 Â 0.10 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.759, T max = 0.891 3958 measured reflections 2583 independent reflections 2150 reflections with I > 2(I) R int = 0.056 2 standard reflections every 120 min intensity decay: 1.1% Refinement R[F 2 > 2(F 2 )] = 0.034 wR(F 2 ) = 0.085 S = 1.10 2583 reflections 221 parameters Á max = 1.27 e Å À3 Á min = À0.98 e Å À3 Table 1 Selected bond lengths (Å ). Symmetry codes: (i) Àx; y; Àz þ 1 2 ; (ii) x À 1 2 ; y À 1 2 ; z; (iii) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 ; (iv) Àx þ 1; Ày; Àz þ 1; (v) Àx þ 1 2 ; Ày þ 1 2 ; Àz þ 1.
Data collection: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: WinGX (Farrugia, 2012) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: HB7105). supplementary materials Acta Cryst. (2013) . E69, i53 [doi:10.1107/S1600536813020151] Na 7 Al 3 (As 2 O 7 ) 4
Noura Fakhar Bourguiba and Ahmed Driss Comment
A new family of compounds Na 7 M 3 (X 2 O 7 ) 4 (M = Fe, Al, Cr, Ga; X = P, As) studied by Masquelier et al. (1994) present interesting ion conductivity properties. In this family line, a structural study was carried out only for Na 7 Fe 3 (As 2 O 7 ) 4 and Na 7 Fe 3 (P 2 O 7 ) 4 compounds by Masquelier et al.(1990 Masquelier et al.( , 1991 . In addition, another structural study was conducted to isotypes compounds Na 5 Ag 2 Fe 3 (As 2 O 7 ) 4 and Na 2 Ag 5 Fe 3 (P 2 O 7 ) 4 by Quarez et al. (2009) . Also, electrical measurements were also made by Quarez et al. (2009) for Ag 7 Fe 3 (X 2 O 7 ) 4 (X = As, P) compounds. However, as for the Na 7 Al 3 (As 2 O 7 ) 4 compound no structural analysis has been reported so far.
The structure of compound Na 7 Al 3 (As 2 O 7 ) 4 shows a three-dimensional anionic framework [Al 3 (As 2 O 7 ) 4 ] ∞ composed of octahedron AlO 6 sharing vertices with As 2 O 7 groups. This framework defines the interstitial spaces in which the Na + ions are located in a partially disordered distribution to ensure the electrical neutrality. The single unit [Al 3 (As 2 O 7 ) 4 ] 7consists of an octahedron Al1O 6 and two octahedra Al2O 6 related to As 2 O 7 group by sharing vertices (Fig. 1 ). The two aluminium atoms occupy two crystallographically independent sites: the aluminium Al1 is in special position 4e of a symmetry equal to 2; whereas the Al2 is in general position of 8f. In this unit, the connection between the octahedra Al1O 6 and Al2O 6 is provided by the group As1As2O 7 through oxygen atom O14. In this structure, the units [Al 3 (As 2 O 7 ) 4 ] 7are inter-related thanks to composite bridges of types Al-O-As and As-O-Al respectively. These bridges are located between the octahedra AlO 6 and As 2 O 7 diarsenates groups in order to handle two types of parallel layers to the (a, b) plan. According to (010) (Fig. 2) , a projection of the structure shows that the anionic framework consists of a succession of layers as follow: A: [Al1(As2As3O 7 ) 2 ] ∞ and B: [(Al2As3As4O 7 ) 2 ] ∞ perpendicular to c alternately. In the layers A, the only components are Octahedra Al1O 6 , whereas other aluminium octahedra Al2O 6 shape layers B.
On the one hand, in the layer A, each octahedron Al1O 6 is connected to two groups As1As2O 7 by sharing both a vertex and two other groups As1As2O 7 such as the Al1O 6 octahedron shares two of its vertices with the same group As 2 O 7 . By rotation around the fold axis, these groups are equivalent ( Fig. 3 ). This mode of connection is found in phosphates: ARu 2 (P 2 O 7 ) 2 (A = Li, Na, Ag) (Fukuoka et al., 2003.) , NaMo 2 (P 2 O 7 ) 2 (Hwu et al., 1991) , and SrV 2 (P 2 O 7 ) 2 (Lii et al., 1989 ).
On the other hand, in the layer B, each octahedron Al2O 6 is connected to four As 2 O 7 groups through the formation of composite bridges Al-O-As and the division of two vertices with a fifth group As 2 O 7 (Fig. 3 ). This layer is formed by (Boughzala et al., 1993) , KAlAs 2 O 7 (Boughzala et al., 1995) , KGaAs 2 O 7 (Lin et al., 1996) and TlFe 0.22 Al 0.78 As 2 O 7 (Ouerfelli et al., 2007) .
The O14 oxygen atom guarantees the bond between the layers A and B through the bridges Al2-O14-As2.
The anionic framework [Al 3 (As 2 O 7 ) 4 ] ∞ can be also described as alternate stacking of octahedral AlO 6 layers and As 2 O 7 groups layers parallel to (101) (Fig. 4 ).
supplementary materials
In this structure, the sodium ions are distributed through ten crystallographic sites in the interstices of the anionic network. The first type of the site corresponding to 8f position is totally occupied by the Na1 cation which is localized in the layer B. As for the nine other sites, they are partially occupied. And these can be arranged into groups of three sets:
(Na2A-Na2B-Na2C), (Na3A-Na3B) and (Na4A-Na4B-Na4C-Na4D). Different sites of the same group are too close to be occupied simultaneously. As a result, the total number of Na + ions for each group is less than or equal to one.
These sodium ions are predominantly located in the layer A and they are distributed in the vicinity of two plans parallel to (001) respectively to dimensions z ≈ 0.15 and z ≈ 0.35. Also, the Na2B site, located on the binary axis, occupies an intermediate position (z = 1/4). Examination of geometric factors in the structure shows that they are in accordance with those found in the literature (Driss et al., 1994; Masquelier et al., 1995.) . In addition, the use of the BVS method for the calculation of different valences of bonds, using the empirical formula of Brown (Brown & Altermatt, 1985) , does satisfy the expected values of ion charge: Al1 (2.73), Al2 (2.69), As1 (4.90), As2 (4.98), As3 (5.01), As4 (5.00), Na1 (1.16), Na2A (0.87), Na2B (1.13), Na2C (0.79), Na3A (1.00), Na3B (1.03), Na4A (0.97), Na4B (0.95), Na4C (1.01), Na4D (0, 93). In order to use these structural data and to connect them to the physicochemical properties, especially ion-conducting electrical measurements through a complex impedance bridge are in progress.
Experimental
The crystals related to the Na 7 Al 3 (As 2 O 7 ) 4 phase were obtained from reactants: NaHCO 3 (Prolabo, 27778), Al 2 O 3 (Riedelde Haen, 167305) NH 4 H 2 AsO 4 (prepared in the laboratory, JCPDS-775), taken in molar proportions: Na: A l: As = 10: 1: 9. Finely ground, the mixture was put in a porcelain crucible, placed in an oven and preheated in air at 673 K for 24 h to remove volatiles. After that, the mixture is raised to a synthesis temperature close to the melting 968 K through stages of 100 degrees followed by grinding. The mixture is then left at this temperature for a week to promote germination and growth of crystals. The final residue undergoes a first slow cooling (5 ° / half day, at 800 K) and a second fast (50 ° / h) to room temperature. Transparent crystals of prismatic form, clear outline and sufficient size for measurements of intensities, have been separated from the stream by successive hot water washes.
Refinement
The collection was carried out in the monoclinic system of C2 / c space group. During the final refinement and for electrical neutrality reasons, the occupancy rate of Na + cations were conducted using the SUMP condition authorized by the SHELXL program. The refinement of all variable parameters leads to well defined ellipsoids. The maximum and minimum densities of electrons remaining in the Fourier-difference are respectively situated at 0.86 Å from the As4 site and at 1.35 Å from the NA3B site.
Computing details
Data collection: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; cell refinement: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: WinGX (Farrugia, 2012) . Alternate stacking of octahedral AlO 6 layers and As 2 O 7 groups layers parallel to (-101). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Heptasodium trialuminium tetrakis(diarsenate)

Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Al1 0.0067 (9) 0.0083 (10) 0.0094 (10) 0.000 0.0000 (8) 0.000 Al2 0.0071 (7) 0.0064 (7) 0.0072 (7) 0.0000 (6) −0.0004 (5) 0.0007 (6) Geometric parameters (Å, º) 
